In this paper, we introduce a new iterative algorithm for finding a common element of the set of fixed points of a finite family of κ i -strictly pseudo-contractive mappings and the set of solutions of new variational inequalities problems in Hilbert space. By using our main results, we obtain an interesting theorem involving a finite family of κ-strictly pseudo-contractive mappings and two sets of solutions of the variational inequalities problem.
Introduction
Let H be a real Hilbert space whose inner product and norm are denoted by · and ·, · , respectively. Let C be a nonempty closed convex subset of H. A mapping S : C → C is called nonexpansive if
for all x, y ∈ C.
A mapping S is called a κ-strictly pseudo-contractive mapping if there exists κ ∈ [, ) such that
for all x, y ∈ C. It is easy to see that every noexpansive mapping is a κ-strictly pseudo-contractive mapping. http://www.fixedpointtheoryandapplications.com/content/2013/1/143 where λ ∈ (, α), μ ∈ (, β) and {α n }, {β n }, {γ n } are three sequences in [, ] Then {x n } converges strongly to x = P F(S)∩ u and ( x, y) is a solution of problem (.), where y = P C ( x -μB x).
In the last decade, many author studied the problem for finding an element of the set of fixed points of a nonlinear mapping; see, for instance, [-] .
From the motivation of [] and the research in the same direction, we prove a strong convergence theorem for finding a common element of the set of fixed points of a finite family of κ i -strictly pseudo-contractive mappings and the set of solutions of a modified general system of variational inequalities problems. Moreover, in the last section, we prove an interesting theorem involving the set of a finite family of κ i -strictly pseudo-contractive mappings and two sets of solutions of variational inequalities problems by using our main results.
Preliminaries
In this section, we collect and give some useful lemmas that will be used for our main result in the next section.
Let C be a closed convex subset of a real Hilbert space H, let P C be the metric projection of H onto C, i.e., for x ∈ H, P C x satisfies the property
It is well known that P C is a nonexpansive mapping and satisfies x -y, P C x -P C y ≥ P C x -P C y  , ∀x, y ∈ H.
Obviously, this immediately implies that
The following characterizes the projection P C .
Lemma . (See []) Given x ∈ H and y ∈ C. Then P C x = y if and only if the following inequality holds:
x -y, y -z ≥ , ∀z ∈ C.
Lemma . (See [])
Let {s n } be a sequence of nonnegative real numbers satisfying
where {α n }, {β n } satisfy the conditions
Then lim n→∞ s n = .
Lemma . (See [])
Let {x n } and {z n } be bounded sequences in a Banach space X and let {β n } be a sequence in [, ] with  < lim inf n→∞ β n ≤ lim sup n→∞ β n < . Suppose that
for all integer n ≥  and
Then lim n→∞ x n -z n = . 
. . .
This mapping is called S-mapping generated by T  , T  , . . . , T N and α  , α  , . . . , α N . 
where z
From the properties of P C , we have
It implies that
Hence, we have x * ∈ F(G), where z
Hence, we have (x * , z * ) ∈ C × C is a solution of (.). 
Suppose that x  , u ∈ C and let {x n } be the sequence generated by
where λ  ∈ (, d  ), λ  ∈ (, d  ) and {α n }, {β n }, {γ n } are sequences in [, ] . Assume that the following conditions hold:
Then {x n } converges strongly to x  = P F u and (x  , y  ) is a solution of (.), where
is a nonexpansive mapping. By using the same method as (.), we have
It is easy to see that the mapping G is a nonexpansive mapping. Let x * ∈ F .
Then we have x * = Sx * and
and
From the definition of x n , we have
By induction we can conclude that
implies that {x n } is bounded and so are {y n } and {w n }. Next, we show that lim n→∞ x n+ -x n = . Let
It follows that
From conditions (ii) and (iii), we have
From the definition of w n , we have
From (.), we obtain
From (.), conditions (ii) and (iii), we have
From the definition of y n , we have
From (.) and (.), we derive
From the nonexpansiveness of P C (I -λ  D  ) and P C (I -λ  D  ), we have
From (.), (.) conditions (ii) and (iii), we have
Put h * = ax * + ( -a)y * and h n = ax n + ( -a)y n . From the definition of x n , we have
which implies that
From (.), (.), conditions (ii) and (iii), we can conclude
Next, we show that
From the nonexpansiveness of P C (I -λ  D  ) and (.), we have
From condition (ii), (.) and (.), we have
From the definition of w n , x * , h n , h * , we have
From (.), (.) and (.), we have Next we show that
where x  = P F u. To show this inequality, take a subsequence {x n k } of {x n } such that
Without loss of generality, we may assume that x n k ω as k → ∞, where ω ∈ C. From the nonexpansiveness of the mapping G and the definition of w n , we have
From (.), we have
From w n k ω as k → ∞, (.) and Lemma ., we have
Hence, we can conclude that ω ∈ F . Since x n k ω as k → ∞ and ω ∈ F , we have
From the definition of x n and x  = P F u, we have
From condition (ii), (.) and Lemma ., we can conclude that the sequence {x n } converges strongly to x  = P F u. This completes the proof.
Remark . ()
If we take a = , then the iterative scheme (.) reduces to the following scheme:
which is an improvement to (.). From Theorem ., we obtain that the sequence {x n } generated by (.) converges strongly to 
From Theorem ., we obtain that the sequence {x n } generated by (.) converges strongly to x  = P F(T)∩F(G) u, where the mapping G :
for all x ∈ C and (x  , y  ) is a solution of (.) where
Applications
In this section we prove a strong convergence theorem involving variational inequalities problems by using our main result. We need the following lemmas to prove the desired results.
Lemma . Let C be a nonempty closed convex subset of a real Hilbert space H. Let T, S : C → C be nonexpansive mappings. Define a mapping B A : C → C by B A x = T(αI + ( -α)S)x for every x ∈ C and α ∈ (, ). Then F(B A ) = F(T) ∩ F(S) and B A is a nonexpansive mapping.
Proof It is easy to see that
. By the definition of B A , we have
Then we have x  = Sx  , that is, x  ∈ F(S). By the definition of B A , we have
It follows that x  ∈ F(T). Then we have x  ∈ F(T) ∩ F(S). Hence F(B A ) ⊆ F(T) ∩ F(S).
Next, we show that B A is a nonexpansive mapping. Let x, y ∈ C, since 
where P C is the metric projection of H onto C.
Lemma . Let C be a nonempty closed convex subset of a real Hilbert space H and let D
Proof First, we show that
inverse strongly monotone and λ  < d  , we have Then {x n } converges strongly to x  = P F u.
Proof From Lemma . and Theorem . we can conclude the desired conclusion.
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